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PRINCIPLES AND ALGORITHMS FOR CAUSAL
QUALITATIVE REASONING OF GEOMETRIC OBJECTS
GE Jianxin
(State Key Labaratory of CADRCG  Zhejiang University Hangzhou 3100275

YANG Li

(National Research Center for Intelligent Computing Systems Beijing 1000803

Abstract Causal qualitative reasoning is aimed to explore the causalities between
components in a system by analyzing the descriptions for physical behaviors and relation-
ships of the system. This paper presents a model and algorithms of causal qualitative
reasoning based on constraint and variable analysis. The result can be widely applied to
many aspects of product design systems, such as parametric design by geometric reason-
ing, decomposition of complex design tasks and dependency analysis of design parameters.
The algorithms have advantages in applicability, efficiency, robustness and ability to deal
with under-constrained conditions in a constraint system.

Key words Qualitative reasoning, causal reasoning, geometric reasoning, constraint

satisfaction, parametric design.
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